High-pressure nuclear magnetic resonance studies of hemoproteins. Pressure-induced structural changes in the heme environments of ferric low-spin metmyoglobin complexes.
In order to gain an insight into nonbonded interactions in the heme microenvironments of hemoproteins, proton NMR spectra of the cyanide and methylamine complexes of metmyoglobin and its derivatives reconstituted with deutero- and meso-hemins in H2O were studied under high pressures. The exchangeable NH proton of distal histidyl imidazole exhibits substantial pressure-induced shift while the proximal histidyl NH proton shows no pressure effect for the cyanide complexes. The heme peripheral proton signals, especially 5- and 8-methyl and vinyl C alpha H resonances, were also affected by pressure. These observations are interpreted as arising from pressure-induced structural changes in the heme crevice in which the pressure effects are localized to the distal side rather than the proximal side and from possible changes in the van der Waals contacts at the heme periphery with nearby amino acid residues.